The literature on the usefulness of analysts' cash flow forecasts is unsettled, with Call et al. (2014) questioning this. Target prices provide a good setting to test the usefulness of cash flow forecasts because they are an ultimate output of an analyst's valuation process to which cash flow forecasts are an input. Moreover, studying the effect of cash flow forecasts on target prices is more relevant for assessing their usefulness than is studying their effect on earnings forecast accuracy, as the accuracy of target prices requires a comparison with market prices, which are less subject to management influence than reported earnings. By improving an analyst's understanding of unexpected accruals and permanent earnings, a cash flow forecast can increase an analyst's target price accuracy and signal an analyst's superior forecasting ability. We examine whether, conditional on their earnings forecasts, analysts' cash flow forecasts improve their target price accuracy. We find that when analysts issue cash flow forecasts, their target price accuracy increases. We also find that this accuracy increases with the accuracy of their cash 1 Accepted by Partha S Mohanram. We would like to thank Michael Welker, Partha Mohanram, two anonymous
Introduction
A tension exists in the literature over whether analysts' cash flow forecasts are sophisticated or not.
5 Call et al. (2009) find that analysts' earnings forecasts are more accurate when they also issue cash flow forecasts. Mohanram (2014) and Radhakrishnan and Wu (2014) show that the increasing incidence of cash flow forecasts has helped mitigate accruals mispricing, suggesting that analysts' cash flow forecasts enable investors to price stocks more accurately. 6 In contrast, Bilinski (2014) finds that analysts are unlikely to issue cash flow forecasts when firms' earnings quality is low, which suggests that Call et al. 's (2009) finding is not evidence of cash flow forecast usefulness but rather the result of analysts making cash flow forecasts only when earnings quality is high. Bilinski's finding also means that analysts issue cash flow forecasts when accruals are easier to estimate, suggesting that cash flow forecasts are of little use for valuation. Givoly et al. (2009) find that, relative to earnings forecasts, analysts revise cash flow forecasts less frequently and their cash flow forecasts are less accurate. Finally, Ecker and Schipper (2014) argue that cash flow forecast firms may never have driven the accruals anomaly and may therefore not drive the results of Mohanram (2014) and Radhakrishnan and Wu (2014) .
In this paper, we test the usefulness of analysts' cash flow forecasts by examining whether they improve analysts' target price accuracy. Target prices provide a good setting for testing the 5 Mangen (2013) observes that research on cash flow forecasts and their sophistication is still in its infancy. 6 Shi et al. (2014) report similar results.
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usefulness of cash flow forecasts. Brown et al.'s (2015) conclusion that earnings forecasts are "often a means to an end and not ends in themselves" suggests that analysts place more weight on their valuation outputs than their valuation inputs. Examining whether cash flow forecasts impact target prices directly, therefore, can better confirm their usefulness for valuation independently of their usefulness for earnings forecasts. Studying the effect of cash flow forecasts on target prices is also potentially more relevant for assessing their usefulness than is studying their effect on earnings forecasts. Analysts' target prices are directly comparable to market prices. They provide a direct estimate of analysts' expectations of future stock returns, which earnings forecasts do not. Measuring the accuracy of analysts' earnings forecasts requires a comparison with reported earnings, which are subject to earnings management. Measuring the accuracy of target prices, in contrast, requires a comparison with market prices, which are less subject to management influence.
7
Research shows that reported cash flows and accounting earnings are each incrementally useful in assessing firm value (e.g., Bowen et al. 1987; Ali 1994; Dechow 1994) , but no prior study examines how analysts' cash flow forecasts affect their valuations. While it is difficult to observe analysts' valuation decision processes directly, we can test whether issuing cash flow forecasts affects the quality of their valuations. We hypothesize that an analyst's target price accuracy is higher if the analyst also provides a cash flow forecast, because cash flows are more persistent and therefore more relevant for target prices than are other earnings components. This builds on findings that analysts incorporate less transitory and more persistent earnings components into longer-term earnings forecasts (Mest and Plummer 1999) and that analysts'
7 Mangen (2013) refers to the moving target problem in questioning Call et al.'s (2013) tests of analyst sophistication based on the accuracy of cash flow and accruals forecasts; namely, if firms manage reported cash flows or accruals, forecast accuracy depends on analysts' ability to anticipate this and on their incentives to incorporate it into their forecasts. This problem is less of an issue when comparing target prices with market prices.
long-term earnings forecasts are more relevant than their short-term earnings forecasts for target prices (Bandyopadhyay et al. 1995) . We also expect forecasting cash flows to improve target price accuracy, because analysts who issue cash flow forecasts signal their superior ability by forecasting cash flows, which are more difficult to forecast than earnings. Brown et al. (2015) find that analysts consider reported earnings backed by operating cash flows as indicating high earnings quality. Therefore, analysts may disclose cash flow forecasts to indicate the quality of their forecasts. We also build on Mohanram's (2014) finding that there is a direct link between cash flow forecasts and stock prices and suggest that there should be a link between cash flow forecasts and analysts' expectations of future stock prices, that is, target prices. If analysts' cash flow forecasts are sophisticated and contain information incremental to earnings forecasts, target prices should reflect this. In contrast, if analysts' cash flow forecasts are not useful to investors because of their low quality (Givoly et al. 2009 ) or because analysts issue them only when accruals are easier to estimate (Bilinski 2014), cash flow forecasts may have no effect on the accuracy of analysts' target prices.
Using propensity score matching, we analyze the performance of analysts' target prices accompanied by cash flow forecasts versus those unaccompanied by cash flow forecasts over the sample period 2000-2010. We find that analysts' target price accuracy improves when they accompany their target prices with cash flow forecasts and that their target price accuracy increases with the accuracy of their cash flow forecasts. We also find that this increased accuracy of target prices accompanied by cash flow forecasts is greater for more challenging-to-value firms. Our results suggest that analysts who are better at forecasting cash flows are also better at forecasting target prices, even after controlling for their earnings forecasts, and that analysts' cash flow forecasts contain information incremental to that in their earnings forecasts. A series of This article is protected by copyright. All rights reserved.
sensitivity tests confirms the robustness of our findings. Our results have important implications for research on the usefulness of analysts' cash flow forecasts, as they suggest that these forecasts are useful and sophisticated. evidence that analysts select a valuation model appropriate to the difficulty of the valuation task and that accuracy does not vary with valuation model choice after accounting for this. These studies neglect the effect of a fundamental determinant of analysts' forecast quality, namely the quality of their valuation model inputs (Pope 2003) . Our study examines the effect of the quality of analysts' cash flow forecasts on their target price accuracy.
Existing evidence on how the quality of valuation inputs affects valuation outcomes is based on earnings forecasts. Gleason et al. (2013) The paper continues as follows. Section 2 develops our research hypotheses. We describe our sample and data in section 3 and research design in section 4. In sections 5 and 6, we present sample descriptive statistics, empirical results, and additional analyses. Section 7 concludes.
Research hypotheses
Financial analysts play a key role in transmitting information to capital markets, and their role has become of increasing interest to regulators and academics. Analysts have begun including cash flow forecasts in their equity reports relatively recently, and their increasing availability has attracted the attention of academic research. There are several reasons why analysts' cash flow forecasts can improve their target price accuracy. First, Mest and Plummer (1999) find that analysts incorporate more persistent earnings components into longer-term earnings forecasts, while Brown et al. (1985) and Bandyopadhyay et al. (1995) find that analysts' long-term earnings forecasts are more relevant than their shortterm earnings forecasts for stock prices and target prices. Separating permanent from transitory earnings components is a key challenge facing analysts (Ramnath et al. 2008 Finally, while the literature shows that analysts generally favor earnings-based valuation (Govindarajan 1980; Bradshaw 2002; Demirakos et al. 2004; Asquith et al. 2005 ), this choice is not absolute. Brown et al. (2015) find that, to support their stock recommendations, while analysts rely on earnings-based valuations, most also frequently use cash flow models, implying that cash flow forecasts are a key factor in analysts' valuation models. DeFond and Hung (2003) find that analysts are more likely to provide cash flow forecasts in industries where earnings forecasts are less informative for valuation. 12 Demirakos et al. (2010) show that analysts make sophisticated valuation model choices and find that they are more likely to use the discounted cash flow (DCF) model than the price-earnings (P/E) model for more challenging-to-value firms.
They conclude that analysts use DCF models more frequently than P/E models when firm Bradshaw et al. (2013) find no relation between the past accuracy of analysts' earnings forecasts and target price accuracy. Gleason et al. (2013) find that inferior earnings forecasts reduce the profitability of target prices. Da et al. (2016) find that the investment value of target prices derives in part from analysts' superior ability to forecast earnings. Call et al. (2009) show that the accuracy of analyst earnings forecasts improves in the presence of cash flow forecasts.
But there is no evidence on the effect of analyst cash flow forecast quality on target price accuracy. If analysts use cash flow forecasts, either directly or indirectly, as valuation inputs, then the quality of the valuation inputs should affect the quality of their target price valuations.
We hypothesize that target price accuracy is higher when cash flow forecast accuracy is higher.
Alternatively, cash flow forecast quality may have no effect on target price accuracy if the information contained in cash flow forecasts is not relevant for valuation. Accordingly, we test the following hypothesis:
This article is protected by copyright. All rights reserved. We finally argue that cash flow forecasts contain more relevant information for analyst valuations of more challenging-to-value firms, where earnings are less informative for valuation.
This argument derives from evidence in Demirakos et al. (2010) that analysts are more likely to use the DCF model when valuing small firms, high-risk firms, loss-making firms, and firms with a limited number of industry peers, which they use to proxy for more challenging-to-value firms.
We predict that the improvement in the accuracy of target prices accompanied by cash flow forecasts is greater for firms that are more challenging to value. Similarly, we predict that the effect of cash flow forecast accuracy on target price accuracy is higher for more challenging-tovalue firms, and we test the following hypotheses: 
Data and sample
We obtain analyst data on target prices, cash flow forecasts, and earnings forecasts from the I/B/E/S Detail History U.S. Edition database for the period 2000-2010. We focus on one-yearahead forecasts because cash flow forecasts on I/B/E/S are mostly annual. We restrict our analysis to cash flow forecast observations for which target prices and earnings per share This article is protected by copyright. All rights reserved.
forecasts are available on I/B/E/S. 13 We identify two subsamples in our analysis: a) analysts who simultaneously issue cash flow forecasts, earnings forecasts, and target prices; and b) analysts who issue only earnings forecasts and target prices. Observations that have a target price (TP) and a cash flow forecast belong to the CFF sample, while observations that have only a TP belong to the no-CFF sample. We rely on I/B/E/S when determining whether an analyst issues a cash flow forecast for a firm. 14 To include an observation in the CFF sample, we require the analyst to issue a cash flow forecast on the same day as the target price.
We require observations to have actual earnings and cash flow per share for the year on I/B/E/S in order to calculate earnings and cash flow forecast accuracy at the analyst level.
Additionally, we require observations to have a stock price exceeding $1 per share three days before the date of the target price forecast. We also require data on stock price at the end of the forecast horizon (i.e., 12 months after the target price date). 15 To mitigate the effects of extreme observations due to data errors or misaligned stock spilt factors, we delete the upper 1 percent tail of the distribution of observations based on the ratio of target to actual price. To further eliminate any ambiguity regarding observations in the no-CFF sample, we require that target price observations in the no-CFF sample have no cash flow forecasts on I/B/E/S by the same analyst for the same firm up to 90 days before the target price announcement date.
For each observation in the CFF sample, we calculate the cash flow forecast error (inverse accuracy) at the analyst level as the absolute value of the difference between the cash flow forecast and the actual cash flow per share as reported by the I/B/E/S Detail History -Actuals 13 We merge cash flow forecast observations with target prices and earnings per share forecasts from the I/B/E/S detail file based on company ticker, estimator ID, analyst mask code, and announcement date. This article is protected by copyright. All rights reserved.
file for the relevant end of forecast period, divided by stock price at the forecast date. 16 We similarly calculate the earnings forecast error at the analyst level as the absolute difference between the analyst's earnings forecast and actual earnings for the year as reported by I/B/E/S, divided by stock price at the forecast date. Consistently, we calculate target price accuracy as the absolute value of the difference between the target price and the stock price at the end of the target price forecast horizon divided by the current market price. 17 As Demirakos et al. (2010) explain, it is more meaningful to interpret accuracy in terms of the absolute forecast error than the signed forecast error. The signed forecast error can be difficult to interpret depending on whether the target price is above or below the market price. Other measures of target price accuracy such as measuring whether a target price is met within or at the end of the forecast horizon are less consistent with our measures of cash flow and earnings forecast accuracy. Table 1 16
The Appendix provides precise definitions of all the variables in the main analysis. 17 The literature uses several target price accuracy measures (see, for example, Asquith et al. 2005; Demirakos et al. 2010; Bradshaw et al. 2013; Bonini et al. 2010) . We follow Demirakos et al. (2010) in calculating our (inverse) accuracy measure. 18 The percentage of cash flow forecast observations is lower than in previous literature because we require our sample observations to include a target price issued on the same day as the cash flow forecast. This does not imply that analysts are less likely to issue cash flow forecasts when they publish target prices.
Only 7 percent of all analysts provide cash flow forecasts in 2000, while this percentage increases to 27 percent by 2010.
Research design
We want to measure the impact of disclosing a cash flow forecast on an analyst's TP accuracy. Since we do not observe the counterfactual TP accuracy (i.e., the no-cash flow forecast TP accuracy for a cash flow forecast observation), we cannot evaluate the effects of a cash flow forecast by comparing outcome differences for a given treatment. Previous studies suggest that the analyst's decision to provide a cash flow forecast is not random, so the impact of a cash flow forecast on TP accuracy is unlikely to be homogeneous. Estimating this relation using multiple regression analysis depends on the correct specification of the relation between TP accuracy and the explanatory variables. If this relation is misspecified, regression estimates suffer from functional form misspecification and bias. To address this potential functional form misspecification, we use propensity score matching to balance observed differences between the CFF and no-CFF samples (Shipman et al. 2017) . We then run a multivariate regression on the matched sample to achieve higher efficiency. This combined analysis should be more robust and has the potential to significantly improve the quality of the results (Rubin 1973) .
To compute the propensity scores, we first estimate the probability that a firm-analyst observation includes a cash flow forecast using the following logistic regression, 
The model estimates the conditional probability that a firm-analyst observation includes a cash flow forecast given observable characteristics of the analyst and firm. CFF is a dummy This article is protected by copyright. All rights reserved. between forecast accuracy and analyst reputation (Stickel 1992) . Institutional ownership in a firm and analyst following provide measures of a firm's information environment. Analysts are also less likely to bias their forecasts for stocks that are highly visible to institutional investors.
We expect analysts' past earnings forecast errors (Lag_EPSerr) to affect their decision to issue cash flow forecasts. Building on the demand hypothesis, we expect analysts to provide cash flow forecasts when earnings are more difficult to forecast.
We include stock recommendation categories (StrBuy, Buy, and Sell) to control for the sensitivity of analysts' decisions to issue cash flow forecasts to their recommendations. We include leverage (Lev) to control for a firm's financial structure. Finally, we include year fixed effects to control for any temporal factors that affect all firm-analyst observations in a given year.
21 Evgeniou et al. (2012) show that low-ability analysts tend to herd when information uncertainty is low, while they deviate significantly from the consensus when information uncertainty is high. In contrast, high-ability analysts tend not to change their degree of deviation from the consensus when information uncertainty is high. Evgeniou et al. (2012) suggest that low-ability analysts are willing to take a risk when information uncertainty is high because highability analysts are also likely to have high forecast errors due to the uncertain information environment.
We match cash flow forecast to no-cash flow forecast observations based on the estimated propensity score. We then estimate the following multivariate regression of the effect of an analyst issuing a cash flow forecast for a firm on TP accuracy on the matched sample: (2) includes controls for variables affecting the analyst's decision to issue cash flow forecasts that we discuss above.
To control for the effect of earnings forecast quality on target price accuracy, we include EPSerr, the analyst's concurrent earnings per share forecast error. In this, and in all subsequent regressions unless otherwise indicated, we include analyst, firm, and year fixed effects and calculate p-values based on standard errors clustered by analyst and firm.
To test our second hypothesis of whether cash flow accuracy is associated with analyst target price accuracy, we estimate the following multivariate regression of target price accuracy on cash flow forecast accuracy on the sample of analyst observations that include a cash flow forecast:
This article is protected by copyright. All rights reserved. CFFerr is the cash flow forecast error (inverse accuracy). Our second hypothesis predicts a positive coefficient on the cash flow forecast error, indicating that target prices are more accurate when analysts make more accurate cash flow forecasts. The other variables on the right-hand side of equation (3) are the same as the control variables of equation (2).
We next test Hypothesis 3a, that the increase in the accuracy of target prices accompanied by cash flow forecasts is greater for more challenging-to-value firms. We test this hypothesis on the sample of analyst observations that include a cash flow forecast. We introduce a dummy variable, Challenging, which equals one if an observation belongs to the group of firms that are more challenging to value. We follow Demirakos et al. 
The coefficient on the interaction, CFF Challenging × , tests whether the improvement in target price accuracy in moving from the no-CFF to the CFF samples is greater for challenging-tovalue firms. A negative coefficient supports our hypothesis that the benefit for target price This article is protected by copyright. All rights reserved.
accuracy of analysts issuing cash flow forecasts is greater for challenging firms than for nonchallenging firms.
We finally estimate equation (5) 
In equation (5), which we estimate on the CFF sample, the coefficient on the interaction, CFFerr×Challenging, tests whether the improvement in target price accuracy associated with higher cash flow forecast accuracy within the CFF sample is greater for challenging-to-value firms than for non-challenging firms. A positive sign on this coefficient supports our hypothesis that the benefit of cash flow forecast availability for target price accuracy of challenging firms is greater than for non-challenging firms. We conduct a univariate analysis of the differences in firm characteristics between observations with and without cash flow forecasts. earnings volatility, and larger market capitalization, consistent with previous findings in the literature. We also find that firms with cash flow forecasts have a larger analyst following and higher leverage and institutional ownership, on average. Moreover, target price accuracy is higher for firms with cash flow forecasts. These significant differences support our argument that an analyst's decision to forecast cash flows is not random. The significant differences in means and medians (p = 0.000) between the two samples also justifies our use of matching methods.
Empirical estimation and results

Univariate analysis
We also conduct a univariate analysis of the difference in target price accuracy between observations with high and low cash flow forecast error (inverse accuracy). We classify observations below the 25th percentile of CFFerr as observations with low cash flow forecast error and observations above the 75th percentile as observations with high cash flow forecast error. Table 3 , panel B, reports differences in means and medians between the two samples. The average target price error is 0.559 for observations in the high cash flow forecast error group, compared with 0.413 for the low cash flow forecast error group. The difference between the two we scale by the market price prior to announcement, consistent with how we compute our target price error. Call et al. (2013) do not present summary statistics for their cash flow forecast error variable. 23 We indicate with an asterisk which variables are winsorized in Table 2 (descriptive statistics). We winsorize these variables at the upper and lower 1 percent levels to reduce outlier effects. We do not winsorize other variables because they do not suffer from outlier problems.
means is significant, as is the difference in median target price accuracy. This suggests that the unconditional target price accuracy is higher for observations with higher cash flow forecast accuracy. We also test the univariate difference in target price accuracy between observations with above and below mean cash flow forecast error of 0.03. Table 3 According to the correlation matrix of the variables in Table 4 , there is a high correlation between firm size and analyst following, as expected. The correlations between other variables do not raise any multicollinearity concerns for the regression analysis. Multicollinearity is not an issue for the propensity score matching estimation because estimating the effects of individual covariates is not its main aim.
Multivariate analysis
The determinants of cash flow forecast disclosure Table 5 reports the results of the logistic regression estimation of equation (1) as well as the marginal effects of the independent variables on the probability of an analyst issuing a cash flow forecast. Consistent with DeFond and Hung (2003) and our univariate analysis, Altman's Z-score is negatively associated with the decision to disclose a cash flow forecast, while absolute accruals, earnings volatility, capital intensity, and size are positively associated with cash flow forecast disclosure, with change in capital intensity and the magnitude of accruals having the greatest impacts. This suggests that analysts disclose cash flow forecasts for firms in weaker This article is protected by copyright. All rights reserved.
financial health, with more volatile earnings, higher capital intensity, and larger market capitalization. Moreover, the results indicate that analysts are more likely to provide cash flow forecasts for firms with higher institutional ownership and firms with a higher analyst following (i.e., more visible firms). Analysts are also more likely to provide cash flow forecasts for firms they cover more frequently. There is a negative association between analyst Star ranking and the incidence of a cash flow forecast. A possible explanation is that analysts provide cash flow forecasts when they need to improve their earnings forecasts. If non-Star analysts are more likely to make lower-quality earnings forecasts, then they have greater incentives to supplement their earnings forecasts with cash flow forecasts. Moreover, we find a negative relation between an analyst's past earnings forecast error and cash flow forecast disclosure. This is a result that the literature has not previously examined. It implies that analysts who issue cash flow forecasts have higher past earnings forecast accuracy, consistent with our argument that superior analysts issue cash flow forecasts.
We use the results of the logistic regression to estimate the propensity score for each sample observation. The propensity score is the conditional probability of an analyst providing a cash flow forecast for a particular observation. We use the propensity score to identify matched observations in the CFF and no-CFF samples. 24 We then assess the covariate balance between the matched observations using several measures. We conduct t-tests of the equality of means in 24 We perform this matching with psmatch2 of Leuven and Sianesi (2003) . We implement a 1-to-N matching method to increase matching power since our control observations outnumber our treatment observations (Shipman et al. 2017 ). The matching is with replacement and imposes common support to ensure that the propensity score of the cash flow forecast observations is not higher than the maximum or lower than the minimum propensity score of the no-cash flow forecast observations. According to Shipman et al. (2017) , matching with replacement achieves better-quality matches and reduces bias. However, our results are not sensitive to matching without replacement or without imposing a common support. We do not impose a caliper to restrict the maximum allowable distance between the propensity scores for a successful match. However, we perform a number of tests to check matching quality and covariate balance. We are confident that matching eliminates differences in covariates.
the CFF and no-CFF samples after matching. Untabulated results indicate that the matching algorithm successfully balances all of the covariates; all t-tests are insignificant (p > 0.1). This is consistent with tests based on the standardized bias and the reduction in bias achieved after matching; the standardized bias is the difference in the sample means of the CFF and no-CFF samples as a percentage of the square root of the average of the sample variances in the two samples. After matching, the bias falls significantly for most covariates. Therefore, the matched sampling methodology helps reduce bias due to observed covariates. We combine this propensity score matching method with regression adjustment as an effective method to ensure that we eliminate differences in the propensity scores while using information about the association between the different covariates and the dependent variable (Shipman et al. 2017 ). Table 6 reports the results of estimating equation (2) This article is protected by copyright. All rights reserved. propensity score; the regression then includes the propensity score as a covariate (Austin 2011, 409) . This regression-adjusted matching generally produces least biased estimates (Rubin 1973 ).
The effect of cash flow forecast availability on target price accuracy
The results in column (2) suggest that target price error falls in the presence of cash flow forecasts, even after controlling for the earnings forecast error. The coefficient on CFF is −0.055 (t = −13.41). This suggests that the availability of cash flow forecasts is associated with a reduction in analyst target price forecast error, consistent with our first hypothesis. The coefficients on the other covariates suggest that target price error falls for firms with higher institutional ownership and for larger firms. On the other hand, target price error is higher for Star analysts and when the analyst revises her forecast for a firm more frequently. Target price error is also higher for firms with more volatile and uncertain earnings and a larger analyst following.
The effect of cash flow forecast error on target price accuracy
To test our second hypothesis, we estimate equation (3) Table 7 presents the results of the estimation. Consistent with our prediction, the coefficient on CFFerr of 0.791 (t = This article is protected by copyright. All rights reserved.
15.90) suggests that analysts' target prices are more accurate when accompanied by more accurate cash flow forecasts.
25, 26
The above results offer statistically significant evidence on the usefulness of analysts' cash flow forecasts for target prices. Our results are also economically significant. First, changing
CFF from zero to one reduces the mean target price error by 9.4 percent. 27 Second, a one standard deviation increase in CFFerr increases the target price error by 395.50 basis points and the mean target price error by 7.5 percent.
28
We reestimate equation (2) using an analyst-specific analysis. We examine the accuracy of target prices by an analyst who issues target prices and cash flow and earnings forecasts for some firms but issues only target prices and earnings forecasts for other firms. We expect target prices accompanied by cash flow forecasts to be more accurate than unaccompanied target prices. This analysis mitigates concerns over the effect of analyst characteristics that might affect forecast accuracy and an analyst's decision to issue a cash flow forecast that our previous analysis does not capture. In Table 8 , we estimate equation (2) for each analyst separately, for a total of 6,756 unique regressions. We report the mean coefficients and their corresponding t-values. We also report the average adjusted R 2 across all 6,756 regressions. 25 We repeat the estimation of equation (3), replacing CFFerr with a binary variable that takes the value of one if analyst cash flow forecasts have a forecast error above the average CFFerr, and zero otherwise. The results are consistent with those in Table 7 , suggesting that observations with above average cash flow forecast errors have higher target price forecast errors. 26 In an untabulated analysis, we derive actual and forecast accruals per share from actual and forecast earnings and cash flows, calculate accruals per share forecast error (AcFerr) and add this variable to our regression to include all three forecast errors (EPSerr, CFerr, AcFerr). Our main analysis holds, and the results are both statistically and economically significant. The coefficient on CFFerr is also significantly higher than that on either EPSerr or AcFerr. We conclude that cash flow forecasts have a direct effect on target price accuracy and not only because they are a component of analyst earnings forecasts. 27 The elasticity is the regression coefficient on the cash flow forecast dummy in Table 6 , column (2), divided by the mean target price accuracy in Table 2 . 28 Multiplying the coefficient on CFFerr in Table 7 by the standard deviation of target price accuracy from Table 2 equals 395.50, expressed in basis points. Dividing this by the standard deviation of target price forecast accuracy (times 10,000) yields 7.5 percent.
The mean coefficient on CFF is significantly negative (−0.070, t = −16.80). This suggests that, relative to unaccompanied target prices, when analysts accompany their target prices with cash flow forecasts, their target prices error falls on average by 14.9 percent. This result is consistent with our pooled cross-sectional analysis and suggests that analysts issue more accurate target prices when they also issue cash flow forecasts. 29 Call et al. (2009) perform an analysis with a similar design to examine the association between cash flow forecast availability and earnings forecast accuracy. They find that relative to analysts who make no cash flow forecasts, the earnings forecasts of analysts who also issue cash flow forecasts are on average 5 percent more accurate.
Target price accuracy of firms that are more challenging to value
To test Hypothesis 3a, we estimate equation (4) on the matched sample. Table 9 , column (1), presents the results. The coefficient on CFF is negative (−0.038, t = −8.10) suggesting that cash flow forecast availability reduces target price error for non-challenging-to-value firms. Table 9 also shows that the coefficient on the interaction term CFF×Challenging is negative (−0.020, t = −3.68). This implies that the increase in accuracy of target prices accompanied by cash flow forecasts over target prices without cash flow forecasts is greater for challenging-to-value firms than for non-challenging firms. This evidence supports Hypothesis 3a. Table 9 , column (2), presents the results of estimating equation (5) We repeat the analysis requiring an analyst to provide a cash flow forecast for at least one of the companies she covers in a year in order to include her in this analysis and find that our results also hold.
with the prediction of Hypothesis 3b, the association between target price error and cash flow forecast error is larger for firms that are more challenging to value. This article is protected by copyright. All rights reserved.
Target price accuracy of analysts who switch cash flow disclosure
Additional analysis
We undertake several sensitivity tests of our Hypotheses 1 and 2 and report the results in Table 10 . 31 Bradshaw et al. (2013) find that target prices tend to be more accurate in up than down markets. We test the sensitivity of our results to this control. Similar to Bradshaw et al.
(2013), we use the sign of the realized S&P 500 return over the forecast horizon to classify up and down markets. Up markets span the second halves (July-December) of 2002-2006, 2008, and 2009 . All other periods are down markets. We add the variable Up, which takes the value of one for up markets and zero otherwise, to equations (2) and (3). Consistent with previous findings, Up is negatively associated with target price error, confirming evidence that target price error is lower during up markets. However, the results do not affect the sign or magnitude of the coefficients on our main variables, CFF and CFFerr, in equations (2) and (3) (Table 10 , columns 1-2). We also test the sensitivity of our results to controlling for temporal effects and for previous findings that cash flow forecast accuracy declines over time. In addition to the year fixed effects that we include in all of our main estimations, we introduce two control variables
HorizonCF for cash flows and HorizonTP for target prices, where Horizon equals the number of months to the end of the forecast period. Adding these two control variables and reestimating equation (3) does not affect our results, and HorizonCF and HorizonTP have insignificant coefficients since we already control for year fixed effects (Table 10 , column 3).
We also test the sensitivity of our results to alternative explanations for why analysts issue cash flow forecasts. Givoly et al. (2009) challenge the validity of DeFond and Huang's (2003) demand hypothesis. Our paper does not set out to test the demand hypothesis; rather, we use the 31 Table 10 reports the coefficients and t-values corresponding to CFF and CFFerr for the sensitivity tests we conduct. All estimations, however, include the covariates in our preceding analysis from equations (2) and (3). Regressions involving CFF are on the matched sample and include the propensity score as a covariate.
results from the demand hypothesis only to identify control variables that, based on theory, are likely to affect the analyst's decision to report a cash flow forecast. Table 5 shows that all the demand hypothesis variables are significant, so the choice to include a cash flow forecast or not appears to have a rational theoretical underpinning. Givoly et al., however, argue that market demand may not be the major reason for the increasing availability of cash flow forecasts. For example, they point out a strong industry concentration in the availability of cash flow forecasts, with the energy industry having the highest concentration. We examine whether removing observations from the energy sector affects our tests of Hypotheses 1 and 2 to check if this industry drives our results. Doing this does not change the results we report in the main analysis (Table 10 , columns 4-5).
In addition to the above concerns, Givoly et al. (2009) CFFerr having the same signs as the estimation on the full sample (Table 10 , columns 6-11).
This indicates that changes occurring over time do not drive our results.
The analysis to this point compares analyst target price accuracy accompanied or unaccompanied by a cash flow forecast. However, there are instances when an analyst provides a target price unaccompanied by a cash flow forecast but for a firm that has cash flow forecasts by other analysts in the forecast period. We therefore test the sensitivity of our results to the availability of cash flow forecasts by other analysts for a particular firm. We add the control variable Other-CFF, which takes the value of one if a firm for a particular observation receives This article is protected by copyright. All rights reserved.
cash flow forecasts by another analyst in the forecast period, and zero otherwise. This additional control provides insights into whether the target price accuracy of analysts who do not issue cash flow forecasts benefit from the availability of other analysts' cash flow forecasts. It also controls for evidence on the effect of general cash flow forecast availability in correcting mispricing (Mohanram 2014; Radhakrishnan and Wu 2014) . We find that our main results are unaffected by including this additional control variable. The results (not tabulated) remain significant after matching and have the expected sign and magnitude. The control Other-CFF has a significant negative coefficient, indicating that the availability of cash flow forecasts by other analysts provides additional improvement in analyst target price accuracy.
Conclusion
Our study presents evidence that the issuing of cash flow forecasts by analysts has positive capital market consequences. We investigate whether analysts' cash flow forecasts are useful for their valuations. Our results show that cash flow forecasts have the ability to capture and reflect a company's future performance. While analysts' decision processes and how they perform their analysis and estimate target prices are unobservable, our study explores the effect of analyst cash flow forecasts as a valuation input on target prices. We investigate whether analysts' target prices are more accurate when they issue cash flow forecasts than when they do not.
Additionally, we predict that an analyst's target price accuracy is higher when the analyst discloses a more accurate cash flow forecast. We model the relation between analyst target price This article is protected by copyright. All rights reserved.
accuracy is significantly larger for higher quality cash flow forecasts. Our results also show that the increase in target price accuracy when analysts make cash flow forecasts is greater for firms that are more challenging to value. Consistently, we find that the rate at which the accuracy of target prices increase with the accuracy of the analysts' cash flow forecast is greater for firms that are more challenging to value.
Our study is the first to examine the effect of cash flow disclosure and quality on target price accuracy and contributes to our understanding of the link between cash flow forecast disclosures and target prices. Forecasting cash flows can be a sophisticated process. Studying the implications of this process for valuation is essential to understanding how analysts, as financial intermediaries, perform their job of facilitating the flow of information to the capital market.
Awareness of how the quality of valuation model inputs affects analysts' stock valuations is of interest to a broad audience of investors, companies, researchers, and analysts. Notes: The table presents the sample distribution by cash flow forecast availability for companies, analysts, and research departments and the sample observations by year for the full sample, the cash flow forecast (CFF) sample and the no-cash flow forecast (no-CFF) sample. Absolute value of the difference between the target price and the market price at the end of the forecast horizon divided by the current market price
